





INDUSTRIAL 





TRANSISTORS 


For RF Service 
in Industrial & Military 
Applications 





Types 
2N274 2NI225 
2N384 2NI226 


2NI1023 2NI395 
2N1066 2NI396 
2NI1224 2NI397 





RCA Industrial Drift Transistors 


The RCA transistors described in this bulletin are "drift" transistors 


of the germanium p-n-p type. 


amplifier circuits, 





Actual Stze 


They are designed for use in rf- and if- 
oscillator, mixer and converter circuits, and low-level 
video-amplifier circuits in military and industrial elec- 


tronic equipment. 


These transistors which feature exceptional stability 
have a maximum collector-to-base breakdown-voltage rating 
of -40 volts, with the exception of the 2N1226, which has 
a -60 volt rating. They have maximum transistor dissipation 


ratings of 120 milliwatts at an ambient temperature of 


25° *C for operation in free air, and 240 milliwatts at 


All 
ten types have a maximum operating and storage-ambient- 
temperature range of -65° C to +100° C. 


a case temperature of 25° C for heat-sink operation. 


The family of ten types can be subdivided into groups as 





2N274, 2N384 
ee follows: small-signal current transfer ratio (beta), alpha- 
cutoff frequency, power gain, and JEDEC package. 
Typical 60 2N2T4, 2N384,. 2N P0273 
Small-Signal 2NL066, 2NI224, 2NE 45 
Current Transfer 2N1226 
Ratio (Beta) 90 2N1395, 2N1396, 2N1397 
30 2N2(4,.-2N1224: 2N1226 
Typical 2N1395 
Alpha-Cutoff E00. 2N384, 9N1295., .9N1396 
Frequency (Mc) 
120 2NI023, 2N1066, 2N1397 
Cab 5 Me 2N2 (4). 2N12 04. 2N1226 
Minimum 2N1399 
Power 15 at 50 Mc 2N384, 2N1225, 2N1396 
Gain (db) 
1¢ at 50 Mc 2NLO23°,- 2N1066;5:- 2N1 397 
Actual Size 
2N1066, 2N1224 TO-44 2N2Z14, 2N384, 2NI023 
Soest JEDEC TO-33 2N1066, 2N1224, 2N1225 
Samer Package 2N1226, 2N1395, 2N1396 
2N1397 


All these features permit the design of rf circuits having high input- 


circuit efficiency, excellent operating stability, good automatic-gain- 


control capabilities over a wide range of input-signal levels, 


signal-to-noise ratio. 


Unique in design, 


and good 


these transistors not only utilize RCA’s extremely 


successful alloy-junction technique but also feature a base region in which 
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the impurity distribution is very carefully controlled to produce a built-in 
accelerating (DRIFT) field. This accelerating field, which propels the 
charge carriers from emitter to collector, is a feature not available in 
conventional transistors. As a result of theimpurity distribution, base 
resistance and collector-transition capacitance are reduced and performance 


at higher frequencies is improved. 


Another important design feature contributing to the excellent per- 
formance of these ‘drift’ transistors is the use of integral shielding 
to minimize interlead capacitance and coupling to adjacent circuit components. 


This shielding is provided by a fourth lead internally connected to the 


metal case. 
INDUSTRIAL SERVICE 


Such as in rf, tf, Oscillator, mixer converter, 
and Low-level video-amplifier circuits 


Maximum Ratings, Absolute-Maximum Values: 


2N274, 2N384, 2N1023 
2N1066, 2N1224, 2N1225 | 2N1226 
2N1395, 2N1396, 2N1397 





COLLECTOR-TO-BASE VOLTAGE 


(Emitter open). . Se - 40 -60 max. volts 
COLLECTOR - TO- EMITTER VOLTAGE. 

(Base-to-emitter voltage=0.5 volt) -40 -60 max. volts 
COLLEGIOR -GURBENT = = - 4-5 = ea -10 -10 max. ma 
EMPTTER-1O-BASE: VOLTAGE =~ <35.. =, -0.5 =) 5: =max.-- volt 
EM PETER: CURBING = 2 eS 10 10. max. ma 


TRANSISTOR DISSIPATION 
(See Rating Chart Fig.1): 


At ambient temperature of 25° C 


for operation iw tree air... =. 120 120 = max. mw 
At case temperature of 25° C 
for operation with heat sink. .. 240 240 max. mw 
AMBIENT TEMPERATURE RANGE: 
Operating eae es ee eee ee -65 to +100 oC 
SUOPGRe 6° 6 33 6S a ee -65 to +100 2c 


Typical Operation of the 2N274, 2N384, 2N1023, 2NI066, 2NI224, 2N1225, 
2N1226, 2NI1395, 2N1396, and 2NI397 inthe Video Amplifier Circuit of Fig.2: 


Ambient Temperature Range -65 to +55 °C 


2N38Y 2N1023 
pees See 2N 1225 2N 1066 
: 2N1396 2N1397 
DE Golleetor-to- Se ee 
Emitter-Voltape-. 3 . . -l2 -12 -12 volts 
D@2imi tier Current... <4--, 0-0 5-8 9.8 ma 
pource Impedance... 42. % 150 150 150 ohms 
Gapacriive-_ oad, = = 16 16 16 byt 
Frequency Response, ...... -. 20-eps to:.9 Mc | 20-eps te:10 Mc |-20-cns to 11: Me 
Pulse Hise: lrme=... 3. 5 0.039 02035 02.032 psec 
Voltape Gains. ==; ae: 26 26 26 db 
Maximum Peak-to- Peak 
Out put Vottape, <2 = 2-35 20 20 20 volts 


CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 


Anbient temperature .= 25° G 
RANGE VALUES 
Types Type 
2N274 and 2N1224 2N1226 Units 
Ae 


eo 


ae eeeece 
o| a 
17 
40 


30 
fies] a0 [col es] 
22 
45 
150 150 ohms 
1350 1350 ohms 
4000 4000 ohms 
70000 70000 ohms 
0-31 0.31 | °C/mw 
0.62 0.62 | °C/mw 








TEST CONDITIONS 
DC DC 
Collec- | Emitter 

tor Current | quency 
Voltage 
(volts) 



















Characteristic Symbol 








Collector Breakdown 
Voltage 
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Punch-Through Voltage 
For VEB = -0.5 volt 


and emitter open 


Collector-Cutoff Current 


For Ic = 
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Emitter-Cutoff Current i 
For VEB = -0.5 volt 


and collector open 


Collector-to-Base 


Capacitance 


Alpha-Cutoff Frequency 
Small-Signal Current 
Transfer Ratio (Beta) 


Power Gain®™ 


Input Resistance: R. 


(AC output-circuit 
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Output Resistance: R 


(AC input-circuit 
shorted 
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Thermal Resistance: 


Between junction and 
case 


Between junction and 
free air 


ue 
wo wom 
CO, oO 


A ; ; ; 
B = Common-Base, Emitter-Input Circuit ™ Measured in a single-tuned unilateralized circuit matched 
a to the generator and load impedance for maximum transfer 
E = Common-Emitter, Base-Input Circuit of power (transformer insertion losses not included). 











Units 








® RANGE VALUES 
. Type Types Type Types Type 
Symbol] 2N1395 2N384 and 2N1225 2N1396 2N1023 and 2NI 066 2NI 397 
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VEB = DC Emitter-to-Base Voltage Vcp 
Ic = DC Collector Current VCE = DC Collector-to-Emitter Voltage 


OPERATING CONSIDERATIONS 


The maximum ratings in the tabulated data are established in accordance 
with the following definition of the absolute-maximum rating system for 
rating electron devices. 


Absolute-Maximum ratings are limiting values of operating and environ- 
mental conditions applicable to any electron device of a specified type 
as defined by its published data, and should not be exceeded under the 
worst probable conditions. 


The device manufacturer chooses these values to provide acceptable 
serviceability of the device, taking 
no responsibility for equipment varia- 
tions, environment variations, and 


-28 VOLTS DC 





the effects of changes in operating 
conditions due to variations in 


; : 2000 
device characteristics. 


254F OUTPUT 
The equipment manufacturer should 


TO 

; oe lo wut 
design so that initially and through- OAD 
out life no absolute-maximum value TO PREVIOUS I 
for the intended service is exceeded 2 
with any device under the worst = 

a 100- 300 

probable operating conditions with Ube 
respect to supply-voltage variation, 
equipment component variation, 100 

; : ut 
equipment control adjustment, load = 
variation, signal variation, environ- 
mental conditions, and variations NOTE: 9205 ~10394 
in device characteristics. fre RESISTORS ARE la WATT. ies 


42N274, 2N384,2NI023, 2NI066, 2NI224, 
2N1225, 2N1226, 2NI395, 2NI396, 2NI397. 


Fig. 2-=- Video Amol fier Cit Curd 

Utilizing Types 2N274,- 2N384,. 2N1023, 

2N-1066, 2N12 24 oN Pe eG; 
2N 13 95, -2N 15 96- =ona—2N 1597. 


The ftextb:le- leads of these 
transistors are usually soldered to 
the circuit elements. Soldering of 
the leads may be made close to the 
glass stem provided care is taken to 
conduct excessive heat away from the 
lead seal. Otherwise, the heat of 
the soldering operation may crack 
the glass seals of the leads and 


-75 -50 -25 O 25 -=<-80. = 7h ae 100-125 damage these transistors. 
TEMPERATURE —°C ' 
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92CS-1038! It is recommended that these 
transistors not be connected into or 
disconnected from circuits with the 


Fig.1 =-Rating Chart for types 2-274, 
2N384, 2N1023, 2N1066, 2N1224, 2N1295, es 
SN4996 ONTI9S -oNTI 06 and ONGG07.. Powe Ow pects 


currents may cause permanent damage 
to these transistors. 


These transistors utilize shielding to minimize interlead capacitance 
and to minimize coupling to adjacent circuit components. This shielding 
is provided by a fourth lead which is internally connected to the metal 
case. For optimum performance, it is recommended that this lead be connected 
to the chassis ground. 


The 2N¥224,-2N1225522Ni226, 20 L066, 2N1390,--2N1-396,,- and-2N159/- are- 
intended for use in single-side printed-circuit boards and in conventional. 
wire-in type circuits. If these transistors are used in double-side 
printed circuit boards or in printed circuit boards utilizing eyelets, it 
may be necessary to use an 
insulating washer or similar 
standoff device made of good 
dielectric material to prevent 
the solder from shorting 
the leads to each other or 
to the board. 







A 0.01 uF 


50 V. 
OUTPUT 
INPUT O ae 


’ . ° . +1. 
When dip soldering is MILLIAMPERESO pf = uf O-I2VOLTS DC 
employed in the assembly of . 92CS-10395RI 
° ° ° * A 
printed-circuitry using these ALL RESISTANCE VALUES ARE IN OHMS. 2N384,2NI023, 2NI066, 
i ALL RESISTORS ARE 4 WATT. 2NI225, 2NI396, 2N1397. 


transistors, the temperature 


of the solder should not exceed. Fig.3 - 50-Mc RF Amplifier Circuit Utilizing 
255° C for a maximum immersion Types 2N384, 2N1023, 2N1066, 2N1225, 2N1396, 
period of 10 seconds. and 2N1397. 






COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE= 25° C 
DC COLLECTOR-TO-EMITTER VOLTS=~-l2 
DC EMITTER MILLIAMPERES=1.5 

































Pe Sees (eee eas elas 
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DEFINITIONS : —|s0 60000 v 
Small-Signal Current Transfer Ratio. The us SS 5 
change in output current with ac output z | = e 
circuit shorted divided by the change in 2 eae Soe 
input current, measured at 1000 cycles 4 eee be 2) 
yY 
per second. a ae x £ 
; : : = al lage 20000 
Unilateralization.  Unilateralization is a = B = 23 = 
special case of neutralization in that “= 5 
the feedback parameters are completely Soot, 5 
balanced out. In the case of transistors, 1 23 4 6 819 a4 @ 8100 2 
these feedback parameters include a FREQUENCY— Mc 92CS-94)9RI 
resistive component in addition to a 
capacitive component. Unilateralization Fig. 4- Performance Characteristics 
changes a bilateral network into a uni- for 1 ypes. IN1I0 2a 2N1I066.,. ond 
lateral network. 2N1397. 
REFERENCES 
For an analysis of drift transistors see-- For a selection of papers describing 
A.L. Kestenbaum and N.H. Ditrick, "Design research and development work of RCA 
Construction and High-Frequency Performance as 1t applies to the theory, fabrication, 
of Drift fransistors," RCA Review, March and application of transistors see-- 
1957,— Vol 18, Nos], pp. 12-23; Transistors 1, RCA Laboratories, Princeton, 
Nida 1956. 


For a discussion of the use of the drift 
transistor in high-frequency amplifier For a general discussion of transistors 
service see--David M. Griswold and V. John see--A.W. Lo, R.O. Endres, J. Zawels, F.D. 
Cadra, "Use of the RCA-2N384 Drift Transistor Waldhauer, and CC. Cheng, “Transistor 
asalLinear Amplifier," IRE Wescon Convention Electronics," Prentice-Hall, Inc., Englewood 
Record, IRE, New York, N.Y., 1958. Cliffs, New Jersey, 1955. 
















COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE=25° C 

DC COLLECTOR-TO-EMITTER VOLTS=-l2 Sees 
DC EMITTER MILLIAMPERES=1.5 eres 















500 






| OG 

Ee SESPelS sh: SB SSra 

eR EEl EEE Se Gees: 

ers leak l le ol SPSS lar 

PLT EE ETT tL TF Ro 

| 2 S514 -5>-6:--58 iO 2 ic PSE et 
FREQUENCY —Mc 





INPUT RESISTANCE — OHMS 









92CS-10396 


Fig.5 -Performance Characteristics 


for Types 2NI84 2 -2N12257 -and-2N 1596: 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE=25° C 
DC COLLECTOR-TO-EMITTER VOLTS=-l2 
DC EMITTER MILLIAMPERES=1.5 
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Fig.6- Performance Characteristics 
for ypes: IN 27 i (NI NI 6 
and= 2041395. 
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Fig.7 - Typical Collector Character= 
usttcs- for lypes -2N2/745- 2N384, 2N1023; 
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COMMON-EMITTER CIRCUIT, BASE INPUT.EEH+HHH+H 


AMBIENT TEMPERATURE 
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COLLECTOR MILLIAMPERES 
and 2N1397 


- Typical Collector Character- 
for 1 ypes= 2NIS8S 
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DIMENSIONAL OUTLINE 
for Types 
2NI066, 2NI224, 2N1225 
2N1226, 2N1395, 2N1396 
and 2N1397 
JEDEC No. T0-33 


.370”" MAX. 
.290' MIN. 
DIA. 


.335" MAX. 
.290" MIN. Q 
| Se | ia CASE 


.260 MAX. 
.200”MIN. 


BASE SEAT 


CONTOUR IS (] (] 
OPTIONAL Sees 5 


IN THIS ZONE 







4 LEADS 
200 t.010 OTTO OR, DIA 


are’ 2) 


EMIT TERK 


COLLECTOR 


INTERLEAD SHIELD, 
METAL CASE 


.03 
4.003" \UZ 2 
029" MIN. 


NOTE |: THE DIAMETER IN THIS ZONE IS 
CONTROLLED FOR AUTOMATIC HANDLING. THE 
TOTAL VARIATION IN ACTUAL DIAMETER FROM 
THE TRUE DIAMETER, DUE TO TAPER AND OUT 
OF ROUND WITHIN THIS ZONE WILL NOT EX- 
CEED 0.010". 


NOTE 2: THE SPECIFIED LEAD DIAMETER 
APPLIES IN THE ZONE BETWEEN 0.05" AND 
0.25" FROM THE BASE SEAT. BETWEEN 0. 25" 
AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS 
HELD. OUTSIDE OF THESE ZONES THE LEAD 
DIAMETER IS NOT CONTROLLED. 
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DIMENSIONAL OUTLINE 
for Types 
2N274, 2N384, and 2N1023 
JEDEC No. TO-44 


so .240” MAX. = 
DIA. 
1 


METAL CASE 


a 


405 
MAX. 


1.5” 3 | 7 
MIN, 
BASE 
INTERLEAD SHIELD, 


EMITTER ee METAL CASE 
-! i—(+) = 
4 LEADS 7 N— COLLECTOR 
017” #002, DIA. 


(SEE NOTE) == Le 072+ .008” 
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RED DOT 





NOTE: THE SPECIFIED LEAD DIAMETER APPLIES 
IN THE ZONE BETWEEN 0.050" AND 0.250" FROM 
THE PLANE OF THE ACTUAL BOTTOM OF THE BASE. 
BETWEEN 0.250" AND 1.50" A MAXIMUM OF 0.021" 
DIAMETER IS HELD. OUTSIDE OF THESE ZONES, 
THE LEAD DIAMETER IS NOT CONTROLLED. 


Information furnished by RCA is believed to be accurate 
and reliable. However, noresponsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other Ze of third parties which may result from 


its use. 


o license is granted by implication or 


otherwise under any patent or patent rights of RCA. 
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